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[TITLE OF THE INVENTION] 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 



f CLAIMS] 
1. 



25 



A resin-encapsulated CSP r«r^ 

**** c yP e semiconductor 
—e in WMC . lead shaped ^ ^^^^^ uith 

--step et= hing proc „ s such a a ^ 

manner that it i. > w 

1 1Z is substantially the 

.ne same as that of a 

mlCOndUCt0r ln l«d rra„ inc:uding . 

; nn - — * a thlckness than 

lead frame blank; 
connected to ,„ 

co luTOS bein9 disposed ou 

— , inadirection ottho9enal to m thl e 

-he surface opposite the surface of , 

th . ° f the Iead fram e on which 

-he semiconductor chip < s m „ 

P mounted, the terminal columns 
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having termin.l portions arranged on their tips; 

the terminal portions being made or solder, etc and 
exposed external through the encapsulating resin such 
">at the termin.1 columns are exposed externally th-o-ch 
the encapsulating resin at their outer sides; and 

the semiconductor chip at its surface having electrode 

- bating adhesive, and the electrode portions being 
arranged between the tnn . r ieads an<) faeing 

connected to tine 

tlps of tn e inner leads by wires. 

A resin-encapsulated cs=> 

<_ 5 f type semiconductor 

«avice in which a lead frame shaped in . ceord . nc . wlth , 

--step etching p rocess In such . ^ , ^ 

- inner leads is thinner than that of the lead frame and 

is. encapsulated „i; h an encapsulating resin in such a 
manner that ±r ^ ' 

it is subst.nti.ny the same a. that 0 f . 

semiconductor chip ln , lt ., th . ^ ^ 

-ner le.ds having . tnickness ^ ^ 

■lead frame blank; 

terminal columns havino the s*m* -w u 

9 "n>e thickness as that of 

the lead frame blank and beino intern 

• integrally connected to the 
mner leads and also beino a , 

61n9 ada P ted =° be electrically 
connected zo an external circuit; 

the terminal columns be->« 

oe.r.g disposed outside of the 

i*:m v: 
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«~ iea,, in . direction ortho9onai ^ a tMckness _ k ; se 
"«c„ on thereof , the terminai cei>mns fcein3 ^ - 

the surface opposite the lead fran>« « « 

e zead frame surface on which the 

» semiconductor chin < e 

cnip as mounted, the re,™^,! 

«/ tne .terminal columns being 

expose, mmuy throu9h encapsulatins resin • 

~«- * the tlps therficf „ Mrve as terminai ^ 
««x»l c 0luras being exposed externany thro 

encaps UI a tin9 resin at the „„„ ^ ^ 
th. se mi con ductor chip „ ltj jurface 

zr* adhesive - ~ the — — — 

electrically connected to tips o* th. • 

° tips o. the inner leads by wires. 

3 * The resi n-encapsulated CSP r un . 
. . * ea tsp type semiconductor 

i" c pomons th - eof - «— — «- 

inner leads and the die pad. 
4 - A resin-encapsulated CSP -vr^ 

. . type semiconductor device in 

which a lead frame sha^n • 

shaped m accordance with a -w« 
e.cning process in such am* 

manner that a thickness of inner 
leads is thinner than that e * -h. , h , 

the Iead frame and which is 
encapsulated with an encaosula- < - a 

Psula..r.g resin m such a mann r 



2»25»« v; 
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that it is substantially the same as that of 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having the same thickness as that o 
the lead frame blank and being integrally connected to the 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being counted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip bein g mounted on the inner 
leads by burops arranged on Qne surface ^ semicQnductor 

chip, and the semiconductor chip being electrically 
connected to the inner leads. 



resin- 



encapsulated CS? type semiconductor 
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device in which a 1 ed frame shaped ln accordan= ^ # 
■ two-step etching process in such a manner that a thickness 
of inner ie.ds is thinner than that ,f the lead frame and 
which is encapsulated with an encapsulating resin in such a 
-nner that it is substantially the same as that of , 
semiconductor chip i„ sl «. tne lead fram , lncluding; 

inner leads having a thickness smaller than that of a 
lead frame blank; 

terminal columns having the same thickness as that of 
the lead frame blank and being integrally connected to the 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads. in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal, columns 
being exposed externally through the encapsulating resin at 

• Portion of tips thereof to serve as terminal portions, 
and 

the semiconductor chip being mounted on the inner 
by bumps arranged on syrface thereof> 

semiconductor chip being elec-r^.-i 

y eiec.r.ca.ly connected to the 

inner leads. 
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«• The resin-encapsulated CSP type semiconductor 
device of any of claims 1 to 5. wherein the inner leads 
each have a rectangular croaa-sectional shape including 
four faces respectively provided with a first surface, a 
second surface, a third surface, and a fourth surface, -he 
first surface being opposite to the second surface and 
«».» with one surface of the remaining portion of the 
inner lead havi„ 9 the same thickness as that of the lead 
frame Man*. and th . third and £ourtfc ^ 

• concave shape depressed toward the inside o, th. inner 
lead. 

[DETAILED DESCRIPTION OF THE INVENTION) 
f FIELD OF THE INVENTION) 

The present invention relates to a resin-encapsulated 
semiconductor device capable of nieetlng ^ 

•n increase in the number of terminals and having , 

miniaturized structure 

ructure and thus an excellent mounting 

efficiency. More particularly t Ka 

p rticuiarly, the present invention 

relates to a resin-encapsulated semiconductor device 

utilizing a lead frame shaped in a manner that an inner 

lead portion is thinner in a thinness than a lead fra me 

blank. 
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(DESCRIPTION OF THE PRIOR ART) 

"9. U. shows the conjuration of . generaUy kreur 
r.sin-enc.psui.ted semiconductor device plas:ic lea<J 

*«- P.c k . 9 e, . The shown resin-encapsulated semiconductor 
' .ncau.es a die pad UU havin, . 1BiewdM[K ch<p 

»2. bunted thereon, outer leads to he electrical 
connected to the associated circuits. i„„ er leads ^ 
formed i„te 9 ra lly „ lth the out „ ^ ^ ^ ^ 

»0 tor electrically connectin 9 the tips o f the inner 
»» to the hondin, p ad M21 of t „. semiconducco . 

Zl mo : ? d 3 resin en — «- —doctor c hi ; 

'° D -°- e « the semiconductor chio inn . 

cnip 1:20 f«m external 
stresses ana contaminants. This „ s <„ 

j lnls """-encapsulated 

semiconductor device «fi-«. 

>«. after mountin, the semiconductor 
«-e „ M on the bondln9 pa(f i32i _ ^ ^ 

"caPsul, tin 9 the semiconductor chip 1M0 uith the 
n his re.in-enc.psui.ted semiconductor device, the nualb er 

.«» or the semiconductor chip mo . And . Fig . J 

r C °"" 9 — - « — -ad ,-ame used aa 

an assembly member of the resin - 

dey . '^"-encapsulated semiconductor 

d6ViCe snown ^ Fig. u a . Such 

h 3 lead frame includes the 
bonding pad im for mounti . 

"ng the semiconductor chip, the 

inner leads 1112 to be 

*e electrically connected to the 
semiconductor device, the 

ou.er , ead I::3 whicn is 
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with the inner lead 1112 and is adapted to be el ctricallv 
connected to the associated circuits. This also includes 
dam oars serving as a dam when encapsulating -the 
semiconductor device with the resin, and a frame serving to 
support the entire lead frame 1110. Such a lead frame is 
formed from a highly conductive metal such as a cobalt, 42 
-lloy(a <2% Ni-re alloy,, copper-based alloy by a pressing 
working process or an etching process. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of resin- 
encapsulated semiconductor device employing lead frames 
like the lead frame 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
Progressively. Thus , recent resin . encapsulated 

semiconductor package, particularly % uad . plat . 
Package (QFPs, and thin ouad flat packages (TQFPs, have each 
a greatly increased number of pins. 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 

lead frames having inner leads arr an ^ - 

° 5 arrangea at comparatively 

large pitches among lead frames 

es -or sem:conouc:or packages 
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«e f abricated by press uorWn9 ^^^^ ^ ^ 

to*** semiconductor packages n.vin, a iaroe „um*e- „. 
Pins „a f abr i ea ted by su bj ectin, . ^ Qf , J 
' «- order of 0 . 25 „ „ „ eccMn9 precess< a 
working. 

Tha etchin, process t „ torming , ^ ^ 

fine inner leads will k« ^ 

wall be described hereinafter with 
reference to Fig. 10 Fir** - 

9. 10. First a copper alloy or 42 alloy thin 

sheet 1010 of a thickness on the orde^ of 0 25 

u.ae. oi 0.25 mm (blank 
*" a leed freme, is cleaned perfec;ly ^ ^ 

such aa a „eter-sol„ b le ^ 
=ont.f„i„ 9 potessium dichromate ^ a scnsitive ^ 

spread in photoresist films 1020 over -h. „. • 

over t he major surfaces of 
• <Mn film as show „ „ 9 ;ofa photorMist 

emit - d * ■ > i-p. 

- «. tMn sheet ls llnMrs . d ln . r 
development to form a patterned photeresist ^ 
shown in Fig. i0e Th«~ *u 

" Sheet iS SUbje « ed ' ■">•» 
need be, to a hardening orocess a 

9 Process, a washing process and 
such, and then an etchant • . 

etchant containing ferric chloride as a 
Principal component is SDra^ 

sprayed against .he thin sheet 1010 

throu9h portions « - — - 0 BOl coated 

P5tterned Ph °— ^ 10,0 so tha, inner 
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— - pre d ete.,i„e d sites an, shap . .„ „ 
in Fig. io<j. 

Then, the patterned resist fii ms ara 

nims are removed, th 
P«terne d thin sheet 101 . ls washed „ a ^ 

■ having the inner leads of desired shapM m shwn ^ 

»e. P r. d ete™i„e d areas of the ^ ^ 

>y .h. etching process are allvar _ pl . ted After ; ' 

t w h ashed and dried - - — ~*-«. ta P e is stuck £ J 

««• »„„ leads t „ fixation> predeterminad tab ^ 

when need b - - «• « - Piessad . In tne 
Process . the etchant etchas tha tMn ^ in 

- «- WrtMM and directions perpendlcuiar 

;; a ; h ickn Mch - — Ii2 « ion ot lnner 

;;;;. both the ™ 3 « — « — *. ». -«*.. the 

batw nd " SPaCe Sh ' Pe ' — Po..m. interval 

thickness of the thin sheet Fro*, th • 

th « ° m the vl «»POint of forming 

the outer lea d having a sufficient . 
, h . „ ""ic.ent strength, generally, the 

thickness of the rhi. v 

above. Furthermore, the width of th. * 

° f the lnner leads must be in 

^.he range of 70 to 80 ~m 

tne fc . ■ u «~** -ir. bonding, when 

" e e -=hing process as ili U e-. a . „ . 
■« B . • ^^rated an Fig. 10 is employed 

- n Uncaring a lead 

- — . a thin sheet of . SmaJ1 
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thickn.ss in zht range „ f „ 125 to o ^ ^ ^ ^ 
inner l.ads are formad by etching so that cha flne t , ps 
thereof .re arranged et a pitch of about 0.265 

"ow.ver. recent miniature resin-encapsulated 
semiconductor package requires i„ Der laads arra „ ged 
P«ches i„ tha ranga of „.„„ „ ^ ^ f ^ 

0-165 mm. „ han . lead f _ e ls fabrlcated fay processlng a 
thrn sheet of a reduced thickness, the strength of th 
outer lead, of such a read frame is not Urge anough to 
withstand external forces that may be applied thereto in 
the subsequent processes including an assaying process 
»nd a chip mounting process. Accordingly, there is a limit 
«• th. reduction of the thickness of th. thin sh.et to 
enabl. the fabrication of a minute lead fram. having flna 
Lads arrangad at very small pitches by etching. 

*n etching method previously proposed to overcome such 
difficulties sublets a thin sheet to an etc W n, proc.ss to 
'or. a l.ad fram. af tar raducing t „. ^ 

of th. thin sh.et corr.spondi„g to the i„„. r laads of t „ 
lead frame by half .tchin, or pr „ sing . o ^ ^ ^ 
>nner leads by etching „ itnout raducing ^ 5trength ^ ^ 

outer l.ads. Houev.r. problems arise in accuracy in the 
aubs.gu.nt processes „„.„ th. laad fw ^ ^ 

"ching after reducing the thickness o' -he „ • 

o- -he portions 

corresponding to th inn.- 

"n.. Atads oy Prassing , , oz example _ 
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uns« isf . etory , the imet jeads cannot ^ ^ ^ - 

acc Urately for bendln9 and moidi ■ 

I ' 9 P " CeSS " U " - — «- — * ^ 

PrOM " — «• « - — »ece„. ry 
3 Pl " e,Mkin9 P "~" th . thlekness J f 

reduced by haif etcMn9 — — - - ^ 

wnich also makes the * 

^c, Thus thl ; ieaa fran,e — 

nas not yet been applied to 

— « in , processes . to p — i~ 

,S0BJKT T ° « —0 w THE INVEN „ 0N) 

Meanwhile, there h«« w 

- — Bductor paeka ,/;; n e — - — - 

mirH,,. • electronic apparatuses are 

-anaatur^ed progressively. Thus, a pac^e 
-CSP" (Chip Si2 e Paccaoe, is proDO ri ' "° 

with a . P P ° Sed WMch is encapsulated 

a resi n i„ such . ^ 

substantially eoual to that 0 - th " 
CSP h semiconductor chip. The 

«P has the following advantages. 

li First, where th number o' Bi * w 

°* pins of the CSP is equal 
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*.c ta ..,. th . csp . nablea a remarkable reduccion ; n 

»ou„tin 9 area as co|Jpared to thfi ^ bm 

« second. „ the CSP is e?uai to m ^ ^ 

« «. - «. « S e of «. 0FP , . practlcai use diMnsi ;; 

- ox when considerln9 the iengch ^ 

« su bstrate . and the pin ia ^ ^ 

; uter ieads « • p- ch „ f , s „. rhe o _ 

leads need to be a i 

oe arranged at a p<teh «~>f n >. 

P * tCn of °- 4n ™ or 0.3 mm to 
increase the p in number, but -hi* r- 

in ' Ut thlS Causes a ^er difficulty 

in mounting the **m<~~~* 

semiconductor package at a high 
P-cti.t, Generally , , ^^^^ ^ 

I! 3 " Pr0dU ^ - - « — y involves . 

increase in costs, otherwise the mass 

difficult The nr. Production is 

The BGA was proposed r« 

dw,< , Proposed to overcome such a 
difficulty of the QFP. i„ the BeA 

form** • external terminals ar 

m Sh ' Pe " .„ a „ 9ed 

« . «-« Plt c h . thareby reducin , a duficuity ^ 

overall reflow soldering even at rh. • 

of 300 • he Pln number ^ excess 

of 300 pms, solder bumos ara • 

umps are incorporated with clacks 
depending on the temperature cvcle - -he d 

cycie — - he dimension of the 
reaches 30 to 40 mm, , U „ H 

*ha. an upper limitation of 
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• "oo Pins . In the case of the csp in wMch 

te " iMlS " e m ° Unted *» ""p. ot two-dimensional 

array on the baCc surface of the CSP, pltcne , ... 
««ernal terminals can be increased in accordance with Ihe 
concepts of tne BGA. Moreover, in tne CSP. the overall 
reflow soldering can be permitted, as in the BGA. 

3) Third, as compared to the 0 FP or BGA. the CSP is 
•»ort in an interconnection Lngth, and thus less in the 
Parasitic capacitance, and thereby short in th . tran£fe , 
oe.ay time. Whe re the cloc k rate is in excess of 100 MHz." 

2 - problematic in transfer into the parage. Xhe 

>aving . shorte „ ed incerconnection ungth 

advantageous. Accordingly, the cso < „ ... 

v y, .ne CSP is advantageous in view 

1 m ° Untin9 emCie ^ ^ * -eds to be narrower in 

t6rminal PUCh «"» — rin g a demand for fin 
increase in the number of terminals. 
. Thus, the present invention is ^ J ^ 

resin-encapsulated semiconductor device emn^ ■ 

aevice employing a lead 

frame, which is capable of mee~ino 

°- •"••^ng a demand for t 

-maturation and increased terminal number. 

[MEANS FOR SOLVING THE SUBJECT MATTERS J 

A resin-encapsu'atprf 

P u.ated semiconductor device in 

accordance with the orese- ^ 

•-«e... invention is a resin- 
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encapsulated CSP type semiconductor d vice in which a i..- 
frame shaped in accordance with a two-step etchinc process 
» • manner that a thickness of inner leads is thinner than 
that of the lead frame and which is encapsulated with an 
.ncapsul.tin, resin i„ such a . manner th « 1; <s 
substantially the same as that or a semiconductor chic in 
s«e, the tad frame including i„„, r leads havinj a 
thickness smaii.r than that of a lead frame blank; and 
terminal coiumns havin 9 the same thickness as that of the 
lead frame blanJl and lnMfl „ Uy ^ ^ 

«ner leads and a lso b.in 9 sdapted to he electrically 
connected to an external circuit.- the terminal columns 

" 3 diSPMed ° U " ide «* «- l~d. in such a manner 

tnat they ara coupled to the inner leads in a direction 
"tho 9 on,l to thickness-wise direction thereof. th . 
terminal columns bein 9 mounted on the surface opposite th. 

on which th. semiconductor chip i, . nount . d . t „. 
t.rmin.1 coiumns havin, t .rmi„„ portions arr.n 9 .o on their 
t^s. th. t.rmin.1 portions bein, mad . of solder> ^ ^ 
exposed externally throu g h th. encapsulate, resin such 
"at the terminal columns are exposed externally throu 9 h 

the encapsulating r #ein , . 

9 resin at their outer sides; the 

semiconductor ch^n at 

-P -t it. surface having electrode portions 

(Pads) being mounted on rh*> <nno. , ^ 

whe inner leads by means of an 

insulating adhesive 

e < and the electrode portions being 
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•l~t.le.lly connect d to tips of the inner Ieads by ^ 

"oreover. a resin-encapsulated semiconductor device i„ 
accordance with the present invention ^ _ 

encapsulated CSP type semiconductor device in which a lead 
frame shaped in accordance with a two-step etching proC e ss 
in a manner that a thickness of inner leads is thinner Chan 
that of the lead frame and which is encapsulated with an 
encapsulate resin in s>Jch , ^ ^ ^ ^ 

substantially the same as that of a semiconductor chip i„ 
srre. the lead frame including: inner leads having a 
thickness smaller than that of a lead frame clank, and 
terminal columns having the same thickness as that of th 
lead frame blank and being integral!, connected to th. 
inner leads and aiso being adapted to be eiectrieaUy 
ejected to an externa! circuit.- the terminal columns 
>ean, disposed outside of the inner ieads in such a manner 

orthogonal to thickn i.. directio „ ^ 

terminal columns being mounted on the surface opposite th 

lead frame surface on which t h. 

wnich the semiconductor chip i s 

runted, the terminal columns be<na excess 

e *"9 exposed externally 
through the encapsulate resin *r • 

- resin at their outer sides; the 
semiconductor chip at its SU rf a , w 

surface having electrode portions 
«pads) being mounted on the 

the anner leads by means of an 
insulating adhesive, and rh» 

the electrode portions being 
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arranged between the inner leads and lec-ricaM 

. -lecrically connect 

to taps of the inner leads by wires. 

In the resin-encapsulated csp * 
. . P ^ated CP type semiconductc 

devices as described above, the 1**h * 

e ' the ^ad frame has a die pad 
- the semiconductor chip i s mounted in ^ . ^ ^ 

leat r Ctr0dC POrti ° nS 15 """" — - -ner 
leads and the die pad. 

rurth.mora. , r esi n-.„c.p sul ated .» i eo»d»e«.r de vic e 
» .cco rd , nce with the prese „ t invMtion ^ a 
encp sulated csp type SMiconducter ^ ^ ^ • 

rrr ped in accoidance wlth a two _ step ^ 

- the lead f _ „ d uhich u 

encapsulating resIn in . 

such a »«ni>er that it ls 

2"' mlally ^ chip i 

t :; the lead frame — 

ln " d f " me ~ — -«.«u y con„. c te d to the 

~te d to a n e«e rn ei cireult; the - 
&eing disposed outside of the inn , 

that th CadS in SUCh a ^nner 

™at they are coupled to the i n 

„ • inner leads in a directs 

ortnogonal to thiccness-wi se di 

wise direction thereof rh 
rminal columns being mounte , 

? °^ted on the surface opposite th 



ion 
th 
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surface of th , iead f 

is -unt.d, th . term . , 6 ••"»»*«« dev ic 

te^naa colunns having 

ar " n9ed °" thei * "PS-' th. terminal portions . . 

etc .„„ beinS »«>• ° 

• a " d ex P°«« .xt.rn.Hy :h . ol!on . 

exposed the. terminal coigns a~ 

P " """'"^ tfc "-"> «- .nc.p. ul . ting resi „ n . 
outer sides- th a 1 their 

s ' the semiconductor chin Ho,„ 

y bUmpS ar «nged on one surface of r, 
semiconductor chin „ the 

chip, and the semiconductor chin h- 
electrically " Ip b emg 

lljf COnne «ed to the inner leads. 

^s°> a resin-encapsulated semiconductor dev 
accordance with th. " in 

ith the present invention is a 
encapsulated CSP tlm . resm- 

° type semiconductor device in uh • u 

frame shaped in a hlCh a lea d 

P6d ln acc ^ance with a two-step . teh< 
in a manner that a th - u 9 Pr ° Cess 

" 3 thi =kness of inner leads is th,- 
that of the lead * thinner than 

ne le ad frame and wh-i^K ,• 

— „, resln in 

•*«•• th. lead . rame , ' ° f 9 'CMP in 

-rame including: inner i 

—ess smaller than that o / a [I] * 8 

-rminal columns having the 

avmg the same thickness as r ha r * 
^ad f rame blank that of the 

being integrally connects * 
^ner leads and also k • °nnec.ed to the 

~— « - ..::r:,;rv* - 

disposed ou-.side , k "" 
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orthconai to thic k ness-wise ^ 
terminal columns be i„ g meunted on ^ 
s«face of the iead frame on uhlch th . ^ 
- -unted. the terminal columns havin, terminai 
«re„ 9 ed on their tips, the terminal portions hein, exposed 
externally throu g h th. encapsulate, resin at a portion of 
tr P s thereof, the semiconductor chip bein, mounted on th 
inner leads b y bumps arra „ 9ed one ^ 

-he semiconductor chip be i„ 9 electrically connected to the 
inner leads. 

in the resin-encapsulated CSP type pacKaoe. the inner 
lead, each have . r «tan,uiar cross-section.i sh.p 
*n=ludin 9 f our f «es respectively provided with a f irst 

SUrfa ° CO " d ' surface, and a fourth 

-»*.C the ficst surface b . in , opposite „ ^ 
-face a„ d flush ttlth ^ ^ ^ 

of the ln „ er lead havIn9 the thickneM m ^ 

h framS """" - «» <«« and fourth surfaces each 
-in, a concave shape deposed toward the inside of the 
inner lead. 

Meanwhile, the CSP tvDe 

*- type semiconductor devices as US ed 
herein generally means resin „ 

resm-encapsulated semiconductor 
aevices encapsulated with »„ 

ith an encapsulating resin in a 

manner that each of 

-<e resulting structures is 



s»:s»« 
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3Ubst.nti.Uv equal to a semico 

v H ~ n a aliens i or. 

XH. r i„-.nc psulated ^conductor device in accor , ance 
«h th. present invention means a aemiconduc 

5 employing a ^ ce 

* * lead frame amono the defiMd 

semiconductor device. 

in the CSP type semiconductor devlce 
«. "rminai portions M de o f soider are forned on eac „ J 

. ™ lnil COlUmM " — d ,rom the 

encapsulating resin k„«. *k 

' terffiinai Portions do not 

necessarily need to fae 

resin. Moreover if ne encapsulating 
t . • necessary, the outside face of each 

terminal column which i« 

which is exposed externally from th. 

encapsulating resin may b e covered wi- h a 

by mea^s 0 * Protective frame 

y mean s of an adhesive. 

[FUNCTIONS J 

T «e resin-encapsulated , 

u-iated semiconductor device 
accordance with f k. ce * n 

« .creese ; r Sen V nVenti0n ~ ' — <" 

-ni.tur.r.d , t " " t " miR ' 1 * - h « = 

~ 2ed structure and thus an 

emc lency . ht thls tlme ln "-" «~»«». 

"-conductor device a ' " "* ~~ 

ren, ° Val <*«•»« Of the dan, 

bare by press dan, 

ieads as ■„ - h . 9 P -'° CeSS ° ! ^ «... 

- ^ case o4 us;ng . „ or . e . :ayerad iead 



5»:s5< .-: 
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: : Fi? - ub is - «*» i. no Problem _ 

« ^n, or ceplanaruy of outer iMds • 

f ~ More particuiariy - the u - - ^ 

frarce shaped in a manner 

5 then th at o£ th . lead f " 1CadS 3 • 

etchino ^ bianl1 by a «o-*=.p 

n " 9 * — ieeds .„ arran9ed . P 

"I P1 " h ' ~ — ' — *- an -crease in the pi „ 
number of ~ pin 

the semiconductor device . Moreove 

encapsuiated semiconductor device ia fab ■ 

manner th.- it , Seated i„ such a 

can be miniaturized ~« 
.on. , adaation, each of the 

inner lead * fabricated by a two . r 

8 has a ' 6tChin9 Pr ° CeSS " 

— * f our J reCtan9Ular — ctiona, shape 
surface a . P-ided with a fi „ t 

-ace, a second surface, a third surface and , 
surface th* ^urtace, and a fourth 

the farst surface being opposite to ,„ 

^rface and flush wirh SCCOnd 
i-tusn with one surface r.* 

of th. inner l..„ - «»*inin 9 portion 

inner lead h.vin, th . same ^ 

lead fr arnA Ma . tnai °* the 

x-ame blank, and the th.^ 

— • concave ahape depr] ^ ""^ ^ 

^ner l., d . Tnus tOUa - d " e ""<«• of -.he 

Inus ' the second surface n * » u . 

flat 4 ,h • aCh anner le ad is 

-■^at, and is excellent i~ w « „ A . . 

— w - re -bending prope — v 
as t-K«. »y . Moreover 

the f lrS t surface of , ach inner :eaa „ 

"ird and fourth aurfaoea ...... . 

°- -he inner leads each h a „ 
"heave shape depreas.d tow are -he -nsid 

-ne .nside of the inn r 
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ru rthermore , in the resin . encapsulaced serolcond : o _ 

° eV " e " - ~ « i„ ven:ion , ; 

semiconductor chin 

chrp 15 mounted on the inner iea<js ^ 

°" °~ S — * «» -iconductor chip , 

SemCOndU " 0r - «» — reads are el . ctrlea , y 

connected to sari, , y 
w each other. Thus, wire h™*,- 

' Wire b °ndings are not 
furred. and also bondings Mn ^ carried ^ ^ ^ 

f EMBODIMENTS J 

Embodiments of the r «<n 

the resin-encapsulated semiconductor 
°evice in accordance with rh 

ance with the present invention win now be 

Ascribed with reference to rigures 1 Fi 

yures - First, a firs^ 

embodiment is shown in Fig i Fifl , . 

view of r, ^ 3 Cr ° SS -^«ional 

ie w of the resin-encaosuiated 
a ^ .su-ated semiconductor device 

;r ;;v° the first ~ ment ° f - — 
-1 1 ; ; cr ~— 1 - - - , f th . lnner 

t.ta. aion, th . lln . „.„ of 
a """-sectional of eaoh „, , . 

along the , ■ C ° 1UmnS * 1 ~ 

erong the line B1-B2 of Fio 1, , „. 

100 depicts a re .'■ " ' 

devi-e —encapsulated semiconductor 

U0 a semiconductor chip. 

a „.„ . f " me ' " ! WW. • 

" SU " aCe - " 1Ab • »cond surface, 13 -. Ac . th . 
"--face. i 3 ; Ad a fourth , _ a th '« 

s -e, ,33 terminal columns, i 33A 
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lnSUl " in9 — - -0 a relnforcln , tape . - 

n the resin-encapsulated semiconH 

according to the semiconductor device 

9 Co the f i«t embodiment a 

5 110 is mrt ' 3 ^conductor device 

" m ° Unted in * -anner that the .electrode 
of tho electrode portions i;- 

of the semiconductor chip no mrm 

'*P no are arranged between 
inner leads th* between tne 

° S - The semiconductor chin im • 
connected to the , electrically 

to the second surface 131 Ab of the tic a , 
inner lead 131 T he P e * Ch 

»1. The electrical connection of the resi 
encapsulated • resin- 

lated semiconductor device 100 to an 
circui- is an ex ternal 

used i„ the semiconductor device ion 
•*>"» in ri g . 

y etcning to have a ch^r^ 
«• i. usee la t K,. 

te , minal COJumns <" — 
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the portions of the leart * 

tne lead frame other than rh« • 

131 have g »u • i the inner 

ave a thickness of n IS mm 
, Mr . 1 0-15 nun corresponding to «» e 

thickness of the * e 

the lead frame blank. The tips o* ^s. • 
leads have a ' ine • w * inn r 

a . ane pat ch of 0,12 nun so as - e 

5 increase in th , *° sch:eve ■»> 

j-n the number of 

devices th terminals f or semiconductor 

as to allow an easy wira ►„■„« 
third and fou-th , ' The 

massed ; r " a ^ ' — — 

eiy. This struct exhib-t* - k ■ . 
«- second f .c (ulre faon 8 -» 

9 SUrfaCe ' iS "»~- 

«-« - *. — w ith th . Un . 

so .s no ' t "° " 

* as not to cause twist-,™ • 
Also, if the 5 . tw iS t ing an the inner leads. 

oy etching to hav« » 
6a i. m « a sha P e shown in Fio 

" "' OUnted " 1 "> ">« "^conductor cnip /„ 
™ . -.Cod as d .sc r i b . d ^ " 

— •« in .a, i, n9th th * inn - 

<•brlc.ce dl,e„l y tne leaa ' imP """« « 

9 - 6a - Therefore a f.., 
lead * ram o r etching the 

a * rame in a state where rh« 

63 t0 the meeting Do - , on 

•°--on l32o as shown < n rig 
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r el6 ° " — *»«.. Ihen . th . con ; e ;;;;; 

5 press as shown in 

" d 3 chip 

" e " "° Un " d °" >"« . X. Fi 9 . 6e(U) the ,. 

n-r^ ~w Ui; ' t «« lane 

* -the for th . fabrication of the 

semiconductor devic. . Plated 

device win now be described Jn . brief 

as shown in Tin u , 

an etching and from which ,-k 

""necessary portions are 
moved bv a rMtti« ^ c 

a cutting orocpcie 

thin r- arranged in a manner that 

taps of the inner leads sre d < 

moreover, i- tne , dlr6Cted «»««Uy. 

the inner leads i 

l0n9 ln their len 9th, the 
— PS of the mner leads are k 

required Th * * - P ° iyiffiide "P*. as 

squired. Then, the surface ,u 

110 K • C semic °nductor device 

" " « - ... ..... ,„ . 

~-u"T! 

, eaas °y means of an 

insulating adhesive 150. 

Then, as shown in Fig sk *k 
elec^ican electrode portions are 

e-iec.ricaliy connected to th. 

bv • tIPS ° f the ^ads 131 - 

°y wires 120. Subseouentlv - 

- <^v, encapsulation is carried out 
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»•> «... conventions! ,„ c . psulating rMin Wf ^ jhok _ _ 
*• Such an encapsulation with :he ca ._ 

° Ut U " n ' * -W ir. a manner tha: t , e w# . "J" " 

^ c - ,e ^uter surface 

- -he termin.i colymns is somewhat p __ otru ^ _ 

' fOImin ' Sid " " 3B °< terminal columns 130> 

shown in Fio. sa j„ ->.• 

- «• in th la case, it is preferable 

t-me. The dam bare * 

>»rs 136, frame portions 137, etc. of the 

lMd f "»« "0 as shown in Fi 9 6 are 

t.mn.1 portion 133, „ rC "° Ved - 

«... sj.ee ;; e cf soider is - - 

M °* " Ch «*<-" to fabricate a resir- 

.nc.psul.ted semiconductor device The t , 

fciUtat. connection of th . resin 
.ncp.uj.ted semiconductor device to an 

k ^ lce to an external circuit 

d ° eS * -d tD be 

A method for etching the Iead 
embodiment will now be described ■ 

8a -o 8e r- C ° n3un « 1 "» *th Tigs. 

8e. Figs. 8a to 8e 

- e cro «-sectional views 
respectively illustrating v ie w s 

P-ocess for the lead fr.m ..Vr « "» «««. 

---s: embodiment shown i n 
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*■ m particular, the cross . sectionai ^ r< 

; to D : e r espond to a cross —— gt :;;:- 

-Terence numeral 810 denotes a lead frame hl „ 

5 820B resist, " 82 ° A and 

resist patterns, 830 fir sr « 

onen - °P enin 9< 840 second 

openings. 850 fi 

850 f lrst concave portion 

. ' u second concave 

Portions, 870 flat surface 8B0 » 

„ 1a . ' 80 an etch -«sistant layer 

- »1A tips of inner leadS/ and e 

leadc M second faces of inner 

leads, respectively. Fir^r a 

y- First, a water-soluble casein resist 

P«t„„. d to for „ r . «»- «e 

(Fig. • " 9S 8,0 < "speetiveay 

«- «rsc openln9 „„ it adapted 

frame blank 810 k ead 
810 to have an etched flat bottom surface of a 
thickness smaller than that of the lead , 

a ,„k. d frame blan * 810 in 

a subsequent process Th« 

S6COnd ° Penin ^ *<0 are adapted 
to form desired shapes of tics o* ■ 

f irs . P ° f inner Ieads ' Although the 

fUSk °P eni "9 830 includes a- 

tips e * th. • a " f ° rmin 9 the 

^ps o: the inner leads fim 

par-i.n k . " t0P ° 1O ' y »««--«.d by , 

N -""' by „ ehln , in a ^ 

pr 0c< i«c subsequent 
P-ocess can cause hindrance « „ 

a "ce in a taping process or a 



**:«$« v: 
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clamping process for fixing the iead ^ ^ ^ 

to be etched needs to be sufficiently large without beino 
limited to an are. for forming the fine portions of the 
tips of the inner leads. Thereafter, both surfaces o' -he 
lead frame olank S10 formed with the resist patterns are 
etched using , < e Be . chlorlde ^ ^ 

temperature of 57 - c at a spra y pressure of kg/cm2 . 
The etching process is terminated at the point of time when 

surface has a depth h corresponding to ,„ of the thickness 

of the lead frame blank (Fig. Bb) . 

Although both surfaces of the lead frame blank eio are 
simultaneously etched in the primary etching process . lt 
unnecessary to simultaneously etch both surfaces of the 
lead frame olank 8a0 . r „ ^ ^ ? 

«- conducted at the surface of the iead frame M ank formed 
«"h the resist pattern 820 B having openings- of a desired 
**.pe to form at least a desired shape of the inner Lads 
u»mg ,„ etchant SOIution ^ ^ ^ 

P-cess is terminated after obtaining a desired etching ' 
depth at the etched inner iead forming regions. T „e re ason 

why both surfaces of the l.** * 

tne lead frame blank 810 are 

simultaneously etched, as »w 

°> as . n this embodiment. is £o reduce 

the etching time taken < n a . 

-n a secondary etching process as 
described hereinafter. t- k „ 

-he total time taken for the 



iKiU v; 
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Primary a„ d secondary ^ ^ ^ 

"ken in the casc c£ etcMng only ^ ^ ^ 

fra»e Man* on which th. res ist pattern 8 2 0B <s fo - med 
Subse q uently. the sur£a « provide<J ^ ^ , ^ 

■ 650 etched at th. «„ t opening 83Q ls entireiy 

an etch-resist.nt hot-„elt wa, (ac idic „ aJ( type MR . WB6> TKe 

. ray.r 880 so „ to fm up the first recMs ^ ^ 

cover Che resist pattern 820A <Fi 9 . So). 

It is unnecessary to coat the etch-resistant layer 880 

-er the entire portion of the surface provided with the 

-ist pattern 820*. However , u ^ ^ 

«ch-resistant iayer 880 he coated over the entire portion 
of th. surface forced with the first recess 8 5 0 and first 
oP-in, 830. as shown in 8c , ^ ±> 

« «at the etch-r.sist.nt iay.r 880 oniy on the surface 
Portion includin , th . £irjt teetss wtj)ou9h ^ 

."h-r.sist.nt layar Me walt employM in embodiMnt 
an alkali-soluble w*v 

«chin 9 action of the etchant soiution and r «. lBlBO 

the etch-resistant layer 880 ,« 

yer 880 ls not limited to the 

above- mentioned waX/ bu 

r oe a wax o. a UV-setting type 
Since the first recess 850 • 

«50 e_ned oy the primary etching 
Process at zne surfac * 0 ~ m H . u 

-o.m d with the pattern adapted to 
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form a desired snap of the inner lead tie is 

with th. etch-resistant layer 880. it is not further etc.J 
in the fcnculn , seeo „ dary etch . ng pro=Mj _ ^ 

etch-resistant layer 680 also enhances the ,echan--a- 
strenoth of the lead fra.e blan* for the second 
Process, thereby enablin, the second etchin, process to be 
conducted while k .epi„, . hl , h acc<J „ cy ^ ^ ^ 
Possible to enable a second etchant solution to be sprayed 
« an increased sprayin, pressure, for example. 2 . 5 k , /cm : 
or above, in the secondary etchin, process. The increased 
sprayin, pressure promotes the process of etchin, in the 
direction of the thic.cn.ss of the lead fra*. Man. in the 
secondary etchin, process. Then, the lead fra,e blan* is 
subjected to a secondary etchin, process. In this 
secondary etchin, process, the lead frane bl.n* 810 is 

•>«ih, a „. t , teh . d betton jgrfaee< t9 ^ 
Prorata th. lead f„ M blink th „ eby 
tips 890 of th. i„ n . r leads (Fig e<J) 

The bottom surface 870 of each recess forced by the 
Primary etchin, process and parallel to the surface of the 
l~d fraa,. is flat. „o„ever. both side ^ ^ 

«cess positioned at opposite sides of the bo-.to. surface 
"0 have a concave shape depressed toward the ins.de of the 

inn * ...^ <fi 



inn r lead. Then, the lead fr. m . blan k is cleaned 



After 
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completion of tne clean 

iayer 880 and . P-^ess, th . etch-resi ..... 

°' and resist fil ms (res < st M .. 

arp . S * SC - Da =-err.s 820A and 8203) 

are seoue.ntia , i. c ' us i 

-u.nn.iij, removed. r,,u», a , ead , 

structure of Tic « • havi " 9 4 

5 leads " ° btai " ed ^ ^ «* 

er . h , . H The removal of >h*» 

etch-resistant laver Bon 

nd resist fiI ^ (resist 
820A and 820B) lfi . resist patter.-s 

is achieved usina 

. .. solution servin, to . hydr °* ide 

ervmg to dissolve them. 

Th « etching method in which the etch<, 0 
conducted at two * etching process i s 

*. «; l ly caned a «— . -hod, 

eccning method is 

antageous -n that a * 

'»«... can o. obtalned 

-'•bricate the lead , " Chln9 ™« h ° d — d «o 

« « 9 a. 6a and 6b i„ volves 

•»««* and the me thod for fo-a,, * " ehin9 

porclon - d "- rM *b«P* o, each 

P«ter„ forced , ' thlCkn «" 

onaed. In accordance with th. .k 

"neness o, the tip lm of „ ' *— """^ <- 

— * -P-ndenl on a Z JZ! ^ "~ " ^ 

— - — s „ £ th . ln p ner ; - — ~~ - 

-ere the hla„ k nas . mck „„ s "'^ 

— « Of ... 3, and —P-an, to a lead 

Ui 1UU -*n and a tin r%<.~ . 

^^P Patch d n i c 

* n 9 a small b^n)- - k ,■ ^ . 

can* Sickness t 
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of about 30 a. and a lead „ idch n e; lo ^ ^ ^ ^ ^ 

to tor. inner le ads havin, a fineness correspondin , „ ^ 
ir-ner 3ead pitcn p OJ „.„ Qf ^ ^ ^ 

Possibi. co forre inn „ lMds hjvins a ;urther _^ 

> P«=» by ad 3 ustin 9 tne blank tMcJtness t and 

HI. " 

in the =as. where twi „ lng of the inMr iMdj ^ 
occur ln the fabrlcatlng precesj> >s ^ c>se ^ ^ 

"iustr.ted in u ca „ fce 

-ere me inne r ieads are ion 9 in le „ 9tn as ^ 
those or th . first embodiment. the inner ieMs 
tendency f or th. se „er atl on or twistin 9 . Thus. in tM . 
«... the aeed fra me obtained by etcMng ^ a 

V a eonnecti„ 9 member a316 „ ^ ^ 

^ COnneC " n ' 131B ' — «-ry .or the- fabrication 

a "^oonducror paeka9 .. ia cut eff by ^ f 
to obt.ln . lMd frane ahaped aj ahoun ^ ^ ^ 

X- the case o f fabricate a ieed f rame 330 navin, , 

Pad 235 as shown in Fi 9 s. 7a and 7h th. , - . 
. ' >no 7t> - the lead frame may 

- ahaped by , tehin , ln . ^ ^ 

til d" "'"^ " " 1 -« " th. 

tIps directly to the die pad as «k« 

<ne pad, as shown in Fig . 7c(I)> T 

"••necessary portions in the shaoec : e ad 

. -ead frame ir.ay be cut 
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15 



20 



5 



»°«over. 7b a 

along the li ne cil-ej? . - ,. 

snows a cutf i«« «» • i j 

-» lng u,... Af:er t);e ;nner ieads 

accordance with e 3i , platin , „ " 

y ^ocess, unnecessary do— - --.«. 
3 are cut o*f - • ^"- s 

r n ° piaun9 — , „ desetlbed above - 

6a. a r,r„f orcin , tap . „, (> 
» 9 ene,. aiy used , „ ^ P« 

reinforce • , Similarly, the 

-=-ng .ape is also used in the ca „ „ 
.•t*^_ e of cutting off 

unnecessary portions in a structure shn • 

ruc ' Lre shown in Fig. 7c hk<i. 
connecting memb er is cut »-* by m . 

~w • y mea ns of a press 

- obtain a shape shown in rig. 6c(1 «,, . . . ? 
ch«© 4. m oc <i~>, a semiconductor 

? " m ° Unted on the lead frame s-ili h • 
reinforcing h3Vin9 the 

-"9 .ape attached thereon. Also the - 
semiconductor chin * counted 
<*ip encapsulated with a -resin in * 

condition where the l^n * * 

the lead frame still has the tape. 

The tip 131A of each inner lead o* the i. „ , 
in th. 6 lead fram e used 

the semiconductor device of this embod . 
r-.-^ embodiment has a 

c-oss-sectional shape as shown in rl ,. „ . * 

»«. an etched Hat surface .second \ " 

a width W1 5 ><oh-l ' Uhi = h h " 

cn Wi s.ightly more than k 

tnan the width W2 of an ™ 
surface tk. • opposite 

4ace ' The widtns wi and w;> 

a K * (about 200 "m) aro ^ 
*k ' °re more than 

- 3 ^ n * at tne central 

trai Pinion of the t* D c ^ 

t.ps when viewed 
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10 



in the direr?- <«« ~* ^, 

-reckon of th. inner , ead :hicltness 

r:: PO 5urfac - 10 this — 

cne °PPosate surfaces o* rh. 

Les Ca - the tip 13ia w 

eleCtnCaUy ~- to a semiconductor chi p lno . h 
^ a wire 120A or 120B ,h- ' ^ 

of th -bodiment illustrates the ,se 

of the etched flat surface for wire-bonrr 

»«!,.. ln Fig 9 a ref b ° ndln9 " Show " *« 

reference numeral 13lAb depicts an 
etched flat surface m. e Picts an 

Xace ' 13 *Aa a surface of a , 
^d 1 21A and 1218 ^ l6ad blank, 

"IB. respectively, a plated portion r n . h 
case of Fio 9r<<i. l ' n * In ~ h e 

bond" 15 3 Pa " iCU ^y excellent w ire - 

t0ndin9 Pr0 —*< - the etched f iat Sur , ace does 

roughness. Fig.suii, s h haVe 

shows that the tin «ir * 
lead of the lead * ° f the inner 

" To fibricated accordi " 9 - < he — 

than t „. t ln . „. bUt ' 

•«*.«« the tlp 93IC . •• both - »pp»-» 

r " ed °' !urf ' ces ° f <- 

' the " •»« « inferior wir,- b o„„- 

P«Pert y as cohered to that »- th. k ' 
the f lrjt embort . the " Ched "« "--face of 

«P »«D or „„. obtl2nM fcy 

• a p eas .« ^ b " n - nS thi "-» * 

*-» «* "chine. ls „. ire . bo ., d . d co a 
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5 micondu «« chip ,not shown, . lR lM , 

case, howeve- a 

pressed surface • 

uriace of the inner lead tip < s no « o a .- 
r . p " s n0t - fla t as shown 

Fig. 9(iv). Thus 

Thus, ^ wire-bonding on either of the 

oPPosUe surfaces as shown in rig . 9(iv)a or ^ ^ 

r; reSUltS " - — nding stahlut/and 

a problematic quality. 

A modification to t „. resin . eneapsulated ^ 

«v lc e ot th . fi rsc 9mbodiment „ m _ be " 

* i. a croas-aection.i vieu Ulustrating a moflification ^ 

res ln -e ncapsulated semiconductor ^ 

embodiment. and Fio 2 C .k 

. . 2C shows « appearance of the 

semiconductor device in accordance with • 

Fia , ,■■ =ordance w lzh znt modification. 

semiconductor device, and r ig , b . 

of * 19 * 2b is a cross-sectional view 

°f a terminal column taken at a do. '-on e 
. hft on corresponding to 

tHe lln * A1-A2 of Fig. la Th , 

9- ia. The semiconductor device 

Plated with solder. Thus W h»n 

' when mounting the resin 
encapsulated semiconductor device th. ih 
d«.-.. hll . w u iC6 ' the sold ^ " uniformly 

-scouted through an opening 13 3c ^e sem - 
°evice 100A of .his modif ica ., on . 

*ca.. on i s identical to that of 
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first embodiment except for th , 

wermanal portions 2-^- 
-sin-encapsulated semiconductor device 
accordance with a second embodiment win n - w • . 
Fig. 3a is a ° 6 Qes cribed. 

9- 3a is a cross-sectional view of m 

5 semiconductor device apsula;ed 

r aevace according to th« . 

^a, and Fio. 3rnt 

cross-sectional view of a - 3 

vaew or a terminal column ► . 

line A3-A, of Fig «l«a the 

ri y. 3a. in Fig. 3 
10 ^Picts a resi «'«ence „ ume ral 200 

«»n-encaps uaatecl semiconduc 

—conductor chip , 230 a >C «0 a 

»»• • ««t surface. 231Ab . lnn " lMdS - 

third . " C ° nd ""Me. 231Ac . 

tnird surface flC a 

23lAd a fourth surface ?^ 
columns, 233A t-*,-™,- , terminal 

" al POrtions ' 2333 sides 2^ 
15 240 a „ iaes < 235 a die Dad 

24° an encapsulating resin 

— - — . an 260 : r :;; f an . ins — 

embodiment th . . , y ° th * <* «e first 

the semiconductor chip 210 i, » 

T that the surface o k, " " SUCh ' 

20 »» are formed is ele " r ° de ^"^ 

°f the rnsulatin, adhesive, while the , 
""tions 2 » are arra„ 9 , d betuee „ . 

—rod. portions are elect-ice ^ ^ "» 

— 23IAb of che tipj ^ n " — «- «• «- »cond 

25 '-an, , inner Ieads 231. The i, ari 

••am Ka« *.k^ j- * ne lead 

ft3S the die Pad 235 at • 

~s ins:de. The electrode 
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portions 221 are arranged between the inner leads 231 ar.c 
the die pad 235. Moreover, in the second embodiment 
similarly to the case of the firsc embodiment, electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. In this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
the die pad 235, and the die pad 235 and the terminal 
columns 233 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
means of the conductive adhesive and the die pad is 
connected to a ground line, it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment, the lead frame 230 used in the second 
embodiment is made of «% nickel-iron alloy. However, as 
shown in Figs. 7 a and 7 b , the lead frame 230 is shaped to 
have the die pad 235 and the inner leads 233 having a 
thickness thinner than that of the terminal columns. The 
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terminal columns each have a thickness of 0.25 mm. The 
inner leads are arranged at a pitch of 0.12 nun, thereby 
meeting a demand for the increased terminal numoer of the 
semiconductor device. The second surface 231Ab of each 
inner lead is flat, such that is easy to wire-bone. The 
third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face (wire bonding surface) is narrow. Moreover, 
the fabrication of the resin-encapsulated semiconductor 
device of the second embodiment is carried out in 
accordance with substantially the same process as that of 
the first embodiment. 

For example, in a modification to the resin- 
encapsulated semiconductor device of the second embodiment, 
an opening 233C is formed on the tip of each terminal 
column 233 as in the modification to the f irst- embodiment . 
The opening is protruded externally from the encapsulating 
resin 2.0 such that the tip having the opening serves as 
the terminal 233A. 

A resin-encapsulated semiconductor device in 
accordance with a third embodiment will now be described. 
Fig. <a is a cross-sectional view of a resin-encapsulated 

semiconductor device in acrnr^,.. . 

^ accordance with a third embodiment , 

and Fig. Ab is a cross.*^.;.-., .... . 
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taken along the line A5-A6 of Fig. <a. Also, Fig. <- (I) is 
a cross-sectional view of a terminal column taken along the 
line B5-B6 of Fig. 4 ». In Fig. 4, a reference numeral 300 
Q'epicts a resin-encapsulated semiconductor device, 31C a 
semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads, 331Aa a first surface, 331Ab a second surface, 33IAc 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad, 
340 a encapsulating resin, and 360 a reinforcing resin. 
Unlike the first or second embodiment above, the 
semiconductor device 300 in accordance with this third 
embodiment includes bumps 311. The bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 
second embodiment, the lead frame 330 used in the second 
embodiment is made of < 2 % nickel-iron alloy. However, the 
lead frame 330 is shaped to have the tips 331* cf th . inner 
leads having a thickness thinner than that of the terminal 
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columns, as shown in Figs. 6a and 6b. The terminal columns 
333 are equal to the lead frame blank in thickness. The 
tips 331* of the inner leads arc «0 =m thick, and the 
remaining portions other than the tips 331A of the inner 
leads are 0.15 mm thick, such that .the lead frame has a 
strength sufficient to withstand the subsequent processes. 
The inner leads are arranged at a pitch of 0.12 mm, the reby 
meting a demand for the increased terminal number of the 
semiconductor device. The second surface 331Ab of ea-h 

The third and fourth surfaces 331Ac and 331Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face (wire bonding surface, is narrow. Moreover, 
the fabrication of the resin-encapsulated semiconductor 
Cevice of the second embodiment is carried out in 
accordance with substantially the same process as that of 
the first embodiment, except that the semiconductor chip is 
-unted fixedly on the die pad. followed by encapsulation 
with the encapsulating resin. 

For example. i„ . modification to the resin- 
encapsulated semiconductor device of the third embodiment 
an opening 333c is formed on the tip of each terminal 
column 333 as in the medication to the f.rst embodiment 
as shown in ? tk~ 

F n ' n 5 is protruoeo externally 
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from the encapsulating resin 3<0A such that the tip havinc 
the opening serves as the terminal 333*. 

(EFFECTS OF THE INVENTION) 

The present invention provide, a "resin-encapsulated 
semiconductor device employing the above-mentioned lead 
frame, which is capable of meeting a demand for the 
increased terminal number and is excellent in mounting 
efficiency. Furthermore. the resin-encapsulated 

semiconductor device in accordance with this invention does 
not reouir. a process of cutting or bending the dam bars as 
»» the case of using a lead frame having outer leads as 
*"Own in ri9 . Ub . As a resuu ef tMs _ ^ 

encapsulated semiconductor device does not have a problem 
» that the outer leads are bent, or a problem associated 
»«h coplanarity. i„ addition to these advantages, the 
resin-encapsulated semiconductor device has., shortened 
interconnection l.„, th „ compited „ ^ ^ ^ ^ ^ 

»"«eby the semiconductor device can be reduced in , 
Parasitic capacity, and shortened in a transfer delay time. 



